Expansion and characterization of ventral mesencephalic precursor cells: effect of mitogens and investigation of FA1 as a potential dopaminergic marker.
Methods for identification and in vitro expansion of ventral mesencephalic dopaminergic precursor cells are of interest in the search for transplantable neurons for cell therapy in Parkinson's disease (PD). We investigated the potential use of fibroblast growth factor 2 (FGF2) and fibroblast growth factor 8 (FGF8) for expansion of such dopaminergic precursor cells, and fetal antigen-1 (FA1), a secreted neuronal protein of unknown function, as a non-invasive dopaminergic marker. Tissue from embryonic day (ED) 12 rat ventral mesencephalon was dissociated mechanically and cultured for 4 days in the presence of FGF2, FGF8, or without mitogens (control). After mitogen withdrawal and addition of 0.5% bovine serum, cells were differentiated for 6 days. Before differentiation, significantly more cells incorporated BrdU in cultures exposed to FGF2 (19-fold; P < 0.001) and FGF8 (3-fold; P < 0.05) compared to controls. After differentiation, biochemical analyses showed significantly more dopamine and FA1 in conditioned medium from both FGF2 and FGF8 expanded cultures than in controls. Correspondingly, numbers of tyrosine hydroxylase (TH)- and FA1-immunoreactive cells had increased 16-fold (P < 0.001) and 2.1-fold (P < 0.001), respectively in the FGF2 group and 10-fold (P < 0.001) and 1.8-fold (P < 0.05), respectively in the FGF8 group. In conclusion, the present procedure allows efficient expansion and differentiation of dopaminergic precursor cells and provides novel evidence of FGF8 as a mitogen for these cells. Furthermore, FA1 was identified as a potential supplementary non-invasive marker of cultured dopaminergic neurons.